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(54) IMAGE PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To solve a problem of delay of dot 
generation at the rising part of a low density area or high 
density area and that of trailing behind the low density 
area or high density area and to perform thresholding 
process at high speed without generating the 
deterioration of picture quality and requiring a 
complicated processing circuit 
CONSTITUTION: This device contains an error 
correction means 34 which corrects multi-level image 
data. 200 by using an error diffusion method, and a 
thresholding means 36 which outputs by converting 
corrected picture data to two-level image data based on 
a threshold value from a threshold value setting means 
based on the gradation value of remarked picture 
element data 200, and assuming the gradation value of 
the multi-level image data of a remarked picture element 
as data, an intermediate value between a first gradation 
value and a second gradation value as (m). and the 
threshold value as slsh, the threshold value setting 
means sets the threshold value slsh at an allowance range 
data<m, and at (m + data)/2 < slsh <data when it is data > 
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fta®£©£»Miiia'f-**. ^2^K2{iifb^ril^ 10 

mimesis e utir^tt*** < ts^rr sarafc* 
¥*%m%m'bm*m^T, mimmm^^xfrnzmmm 30 

*h&ie 2 mmm®T-?K 2 m<mm% 2 m<t^m 40 
t: 

ta, tuIEmiPgPfilfe<ta r m2^il^^M^m, fu 
fEb#tMI£slsh£:1-££, 

datatfg 1 ESMjfiiZIOffiO^fctt* data<slsh<(in 
+data)/2 
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sh^data 
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rati&rr #5 5 gEnoiiift^isn. 

data<m-Ll©^tCl±. slsh=data+Ll 
m-Ll<data<m+L2©J§£K:l4, slsh=m 
m+ L2<data<D*§^C&, slsh=data~L2 
(fcfcU LI, L2ttO~m©RI©6SCT*$n«^ 
ft) fciifc-r* 5 £LtvM&slsh£^f SH^5fH 

[KM 9] mm»£S^H: 

(SiffiMi<si2ig8M) fre>&5 2i§ira®-f-2 

=&iuia 2 pggmftx- * 1 2 fiSfk^si-r s 2 fiftm 
BuiHm 1 ^mmtm2mmm<Dm(DmmmzttLm'fc? 
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UTttia«&»iijEXgfc, 

mim&ztircLz^mKm-iz, mnmxmm^-^ 20 
*mie 2 mmmm7-2 k 2 fiucggs-r s 2 m<txm 
t. 

ta. nnemil«lia«J:Cffi2ra«[O^RIf[«m, iff 
llflELSHWBfcXStt, 

datatflg 1 BMfi&iBOft Sfelig 2 ^p{i!3SSOfii 
T'&^SffiiJU 

datatffg 1 BPIfilifijaoffiO^fcttx data<slsh<(m 
+data)/2 30 
datatf m 2 KMGfia4)tt®li&lC& (m+data)/2^sl 
sh^data 
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[0008] % 1 g>fag£ 

SHU BS®*£lcttB«#££l/tl3: 

9 ^ ^ 9 ras^fc o tc 0 

[0009] mz^M MM 

B<BBx-*tt««£ffl!lK* Attft{R«ott(i:B<B 

[0010] m&m 1 ©rasja*. a^&hica-o^ 

^tc< < ftSO-p, fijfE^ l OBJUMkiifintBiST 
[0011] mmm l 0M£feJ:CT20l9JUL£* 

[00 1 2] hi 3(i, zvimzm^T^zftrcmm 
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COO 1 4] IfiigfcJtiM-Sfc. HI 4TU IE£J&* 
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5, M 1 4 0, 1 4 2 Ttt. HuELfcJI 1 ©HBtffg 
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iA^i^n^o l*pu co^KioTHaaa^i© 



^ff 3 3 6 0 3 9 1 

6 

©W3S@tt%Mv\ ftgii}Rfljao-fiifbffP*i®iRo— 

ftfb»£*BK, jaEfcEfcF? FtffcS«£fctt, a 

una:, wiBiBijH*^L-efea#-r*ft*T? 
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H*Wfl*j6«bT^*o 

[0 0 2 1 ] fulfil 1 «J:tf%2 0|QJU[«%# 

f Sfc&©S0©#££:LT, «fHPF3-l 1 2 2 6 9^ 
4»Bfc:^« WiliU mS¥4-l 2 6 4 

6 4^«ic^* raft^craEHj 4H©as6««fe 
u ^n^Lfrv^tbraBP^rffifb^fToT^ 
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•twim) o fcft©« 1 * ©p^jg^^-r s^tf r* 

t « tie. H«&ft:Ko&*««*««fflffffltf a < . 

»tajra®tta2Mi^a< rfe^isis^T 1 -^* 

^t#se:^ti:^s 0 
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%&&mm£m±&£m£^ m\mmt5£zsw,2 
EMM (m\mmm<m2mmM) frttZ2-mmmm 

iB^»iaaiii«y-»<ni«affi »d a t a . fflSRgiiegB 

Wfc. tfifFb^U^^^. dataffS l 
iffaoffl<P«teEhL data<slsh<(nH-dataV2datafffg 
2 PS P ffi i fig g> ffl [<0^mM:, (n)+data)/2<sish^ata 50 
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-»tc2ffl<hgft-r&2^hxg^. fr^ru afflp.L# 
(5) gB li E&r^g^ jj^ffi ffi S 

^^p^^uT2f g fir^rc^ouf ^ M^^ ^ fi i 

iMItC^g. fift§R«iHiffijfe ; r"-»»mSH2l«iBB»7 ? 

mmrng 2 % mM&ii£k^i e l z^mttt < ^± 
B Pffi (mi(^pfii<^2^pj i i) frfr%5 2Mwft 

■r-»t«:2ffl[fP.g«li-aB«tflg7 i raKj3V>T. ^§Bl 
3Bg>^K§jBj«y-»^. affl<DK2ffifb%li^g>fe 

t&zmmEJMt, 2M^mmL^viMmm 
mirxm+z2m<Jr.Tn£. ifst*. m^^mm^ 

Igglifil-r-^flQBgBffi^data. ME£l±MMMM£LE 
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t> mSl^m^JMiL datatftg 1 mmmvrVKD 
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2 bm&d&jp 2 mm&r-* \^ 
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[0 0 4 5] Bft*!Mim3 Ott, X**tlftfiH»<0 
^IBBBfl^-* 2 o 0%. 

»/N££ffl^T*iIEU 4MHMH^^£tt£ 1 MM43 
20 e fctfm2f^Pfi|tD^^^:^2Pgirai{i7 :r -^2 3 0 £ 

[0 0 4 6] -{gramas 2 oti, ii^g^S3 
o*^m^«.n5 2K»ia«x-^2 3 n 

[0 0 4 7] #HJ60yfc43^T. ffirSBEBBfrr-^fcti 
*8Bl (Hi. rJVlfii-^fcffi^T^tfSttTV^o 

£ftfc£PgllMix-# 2 0 0£StfMLiIgg3 CMrI 

ttd3£1-£«fc5£^£SftTV^ 0 fl^BMMfcr-- 

30 £2 0 014* 0~2 5 5 02 5 6Pgp<Dilgx-# £ L 

3>tfa-^ju^-et>, 0J*tf. x**** eft 
[0048] ^ut. mm<om§ummm3 0it, x 

1r£t\%2 5 .-6l«©Bttr-*** BttteftSlcj: 
0, 0 (6) 35fctt2 5 5 (M) 0&JEP&&S2PMB 

fix-* 230 tgsim^-rso 
40 [o o 4 9] tfc nmm<D-mmm&ti%iW2 o«. 

\ti'£ti2>2mmmm j r-2 2 3 okm-^z, m 
B«**inmia^Rrfl6fcS*ai*^5c Miami 

[0 0 5 0] ->Xf^^)-IP I 
50 MtT^J:^ MlilJfiU cn^gllC 2 
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[0051] wit tf, en sk***?* esraftx- 
rfiSB»ajagS2 o fc lt7u 2 ozmvcms 

Kit, *^«Mi3 0^ yij>^2 2^ 
it, 7U>*22tt. *Xh3Vea-5r 1 2*0ffi* 

2 4^, *RH0Bftj&a£B3o&« mutt^y 

®#lft2 6 t^A/TftSJW, 10 
[0 0 5 2] £fc, *f^0B«8yi£B3Oft, Bl 

BB»7 7'Ol'ffi&¥®l 4fr&MWH«f f --*2 0 
0*«X**ti**fEW©B«ftraKtB3 0 i:, COBB 
Jra«B3 0Otti*KlSr5fr, ^uy*WP3TyK* 
4ja«^yy^BB3TyF4«#Bi 6ai:^ 20 
ft, yyy*B»3V>Ffca^t, 7 p U>^2 2^r$fJ 

[0 0 5 3] Hl7t^-TJ:9. PgfWtx-* 

5 0 TSEftj&A.^BSTOB'r-^^rfilfbr-^ t 
O^a^jf 5«^lctt, X*^ 
^5 0lc*imoBMWKB3 OftH*«fcffi#&A, 

Bft3»«KB»ffi«ieBB»"r-5'tt3WKO*5 2 * 

slsh ( i , j ) = (data ( i , j ) * 

ccx\ Kit. 2Ja±©g»-easn*£8re£So 
[oo6i] memmffiE^m a it. &smmv 
[ i , j ] (DzmmmmT-zfota a \ , j ) ft, jis 

«a*ffl^T*liEU ffilEBig-r-^data c (i, j) 

[0 0 6 2] -ffifb¥S3 6tt. X^$*lSaiBSSP3K 

data c(i,j) ^slsh(i.j) &5>t£, result(i.j) =255 
data c(i,j) <slsh(i,j) &£t£, result(i.j) =0 

iUIBIiafiM©BM*fiE#©3 4ti. x-**ifjE#&3 40*Tv^ o 

8, HMUft¥B4 0, ffi»BfflBffi#®4 2ft^A/T? 

[oo6 4] mei£imiseit¥B4 2 a, jscbbos- 

B^oaSStBMBMtotal err (n, m) ftlEHb ★ 

err(i, j)=data c(i, j)— result (i, j) 
©±5fctT#«)*o #K*©rtf{fc»iierr (i. 

J) *3fif»©fclBfkB*P [m. n] (P [i, J + 

1 ] , P [ i + 1 . j ] m ^EUTJtlWS, lift 
ftlcte, ftfim£IBtt#&4 0jmttbTV>S«B£8 
OttftBBmVtttota] err (n. m) K, SBBBP 50 



12 

ffiM*&ftfc2H£BBB7 f --*2 0 0ft2P 
r-* 2 3 0 £ LTtfl*-r5*KW©B««LaSfi3 0 
tfjaSftfc2BBBBr-*2 3 0Of-^W 

[0 0 5 5] ftfc, ttW0)iP^±. WBOBWW4, 0 
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[005 6] | « g 

B 2 let*. fftgSBBgUI&B 3 0 <D$il7n ? *Btfa? 

[0 0 5 7] Xffft0BBffiS£B3 OfcL BBtt^ 
MS£¥IS3 2 f£M*fIE¥©3 4 -fflffc^B3 

[0 0 5 8] KNeft&L«tMH&#£3 2fe«fctfBH 
ffiiE¥©3 4fctt, ttSBBO^BBBBx-^ 200 
£ LT, i fr j ^'JgOll^P [i, j] Or- £data 

(i. j) tfx**nri^o 

[0 0 5 9] H&BH«Bbt^BS^#S3 2 Its C(D& 
EMM? [i. j] ©^BWBBr-^2 0 0*-ffifb 
rsoicffl^Sslsh (i, j) ft, ^SBlKo^pgBB 
{ix-*data (i, j) fcJ&U. 3e*fc*3*K3£-r 

So 

[0 0 6 0] 



= (K-l) +1 28) /K - (1) 
* [ i , j ] O^iiEil^x— ^data c 
l^fitslsh ( i , j ) 
^result ( i , j ) 

[00 6 3] 



(i, j) ft, b# 
ft 2 BBBB-r-* 2 3 0 t UTtfi 
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[0 0 6 5] fLTx BHi£B#B4 0(i. 
ft^mresult ( i . j ) fcffiliE-r-^data c ( i , 
^tC^O, -filfbBferr ft, 



j) 



■» (3) 

[i. j] fr6©tt«RS»*ftlBUTV^<o v^S. 0 
3 (a) ©J:^ftK8ffl;Bfi*^hy^x%ffl^fti:-r 
So H3©*^aSBlRft^'ra B*©-&W-Bttl 6^: 

tj6i;ftBftB*»i;fett, i 6TfJofcfilft, WTO 



(8) 

13 

X o\L total err (m, n) fcfinSf*. * * [0 0 6 6] 

total err(i ,j+l)=total err(i , j+l)+err(i, j)*3/16 
total err(i ,j+ 2 ) =total err(i , j+2)+err(i. j) 
total err(i+l,j-2)=total err(i+l, j-2)+err(i. 
total err(i+l. j-l)=total err(i+l, j-l)+err(i, 
total err(i+l,j )=total err(i+l,j )+err(i, 
total err(i+l, j+l)=total err(i+l, j+l)+err(i, 
total err(i+l, j+2)=total err(i+l, j+2)+err(i. 
total err(i+2, j-l)=total err(i+2, j-l)+err(i, 
total err(i+2,j )=total err(i+2,j )+err(i. 
total err(i+2, j+l)=total err(i+2, j+l)+err(i. 



F3 3 6 0 3 9 1 



14 



[oo6 7] vL±<Dxmz. -m<t$&3 efrz-mit 
«**«w*«ti**ii:ii05guTfTa. mm&m 

JSC, MZtfmz (b) , 03 (c) 

[0 0 6 8] ^LT, x-£*iIE¥l£3 8 fix £SIl£3K 

data c(i, j)=data(i, j)+total err(i, j) 



/16 
) /16 
)*2/16 
)*3/16 
)*2/16 
/16 
/16 
/16 
/16 



... ( 4 ) 

*P [i, j] ©£B3««'r-*data (i. j) tfA* 

?<D&mmr n, j] £#£LfettftM 

gttMtotal err (i. J 4 

HSx— £data ( i , j ) tCiD*.. SuEIHix— *data 
c (i. j) %*i65o 
[0 0 6 9] 



(5) 



[0070] %i, mzoMm&mm 

<KD£5\Zl,T, £lft0J©iSfe^£S3Ott, A*)£ 

nsagwi©£igira&x-# 200^ mm&WLm 

*m\ *IHW3i^Rl«aoiWttfiJ:tf2 5 SUMS 

o*^e*5 2jtiiw«x-^2 3 otc^as^*r-5o 

[0 0 7 1] *^^JOiSM^S3 0©^(i, IS 
TVfc©*, S3SL£lMIIS£#g3 2*fflt«U 30 5 

[0 0 7 2] &T> *^©H««lSSSfc: ioT. itu 

[00 7 3] Mfss?n*5£tfig2© 

MMiyigS3 OfcfcV^T, gjiLtlMHSy£¥l£3 2 

^ias , r*-fiifkt#v>fii* 1 2 8£@£u L^ti® 

2 0 0tlT, ^a*3^-^BW«-e** J: 5 
ft®»0-r-**A*lbfc o *tT, h&£Sj£ (5) T 
JRB«x-*tilDA6n*r«bRSerr (i, j)© 

[0 0 7 4] ^ttftfcti, 02titIii©IMi 

aEWp&Ht«(r'mK£¥a3 2«%t)i»fr. -fift 
Lf hb&i 2 stst^ffl^ufeo *lt, is 4^1- 



h^^^m^c^ufctnt>n^. ^tps©2 o o 

1 0 0@£<Dfii& 1 7 OtCO^T. ffllEfcS 
(5) T^M^x-^Kira^ensr^tPMerr 

fcfcU LtHEttl 2 8fC^^Wj:<, ft£© 

£ C 3 ©£ ffi <^cfc f^D L fc ©T*fc & 0 
[0 0 7 5] 0 5fcfct, fcl±©*l*** M^^i^liftlO 
SMI 6 0£OV>Tfr3fc£££abfcfc©T'£So 
c©IIS*ig£fr&iPI5frfc«fc5fc. M&i 6 0ii, * 

©Bsitf«<i-4t^5flaB«©to^ emfi« ( 2 5 

i~2 5 4 fc^5iSi8g©t>©Ttt. *©¥*l=i«fl:* 

iy-rsfc©T*fcs 0 gMfcfM£tt> =*Sffc&M©JlffiW 

<, £©<fc?E:*&*MI©;*;£ MSWBfci^iifctt. 

[0 0 7 6] C©0 5fc*?-|!ifrr-**P*K wMbfc 
^ifc<fctf^2©P^li£©£C3^-XA£\ &©<fc 

[007 7] CDj^M^ i eo<ommmt\ i-8^. 2 

4 7-2 5 4 "5 £0£fctt2 5 5553© fit 



(9) 



ffi3 3 6 0 3 9 1 
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tttf 1-^4^2 5 1-2 5 4^{i^lHSi<if r -^ 1 6 0 

5o cottHmtttt, 0BiHia«x-^2OOO*fi 
ffitfrtt{fc«affi-pa&* ofc<ttf 2 5 5 «2* 

[0 0 7 8] ©^HOSSI^K 

fc46, CflE>ritfMRS83W4IR-mibT8 0-l 0 0M 
&©^I^i:ii•rS£T•^;:l±, frft 0 ©SftflBPJA^fcft 

*©rffi{Mfas*«tt • SSltT, 8 o - 1 o otu 



16 



[0 0 7 9] ®SlOP3ffiMC 

VmSH^H:, K^Hi^^nftiv F*y 

a^H^igSSJcftSi:. F? F^tf©^*^**-**: 

[0 0 8 0] 3>£2©!Mj5 
F*y h^<Dfc*K^fi©KM*afi*^li:45tx 

[0 0 8 1] 1U±> (D~®T'^fc^a^. Si®x-* 

^-<s{t^MT*feso^j:t;2 5 simvimtzm 

tf, fulfil 1 fc£ 2 OFffiO^HBT'fe^o 

[0082] *nw<Dmmwmwfct5^T, mmvz 

HIIS£¥83 2&> CO rgM©S«j fcv^Jg*HC 
H«rft¥^ U t&Eg 1 SH 2 ©ragj5**«tofc# 

0 <D?f £ fc IS C T - 0<t: L t V^SrSjift-r 5 C £ T\ 

V F >y F £f££'fT 5 C *^Jf£ i:t5^OT^^ 0 
data< 1 2 8<D£#tCfi 
data> 1 2 8©££tCte 



* [oo8 3] ccx\ r{mm.ffi®T<<DLZ^mzm^ 

\C'l^<\sfcO?Z>ts 2 5 5 (IK7h) KirfSftS 

tizmmtmiT* mmff±mti:±¥ii>xL£5<Dx& 

^ffi©&ftttBPft&©&fbElStf*. LfrU 

tMmLtctczxit, mm&m&xitLz^mzmz 

?Kt>%. LtVHIfcl 2 8t@^LTz:fiift:bfcii^ 

io 64^1 9 2lcSStTrmfbLfcig^i:T, ft* 
< LttsbKfe&rj; p> n o Kirffiffc* ftx^fciSiRtf 2 

[oo8 4] 06£te, *&Mmtc£% m%<Dwmi 
20 (Dmrmm^nz^o t&t>%. meit, 

mmt Lrm^rc^~mimm^(Dx ? teas*** 

HJ35frfcLfcfc©T\ B5fc^Lfcb£HI#l 2 8® 

so^teipitT, *£ffifl©K£ (i) tcfcttsic© 

«P&, 2, 4. 8. ootbrc^Q^^yn^FUT 
K=oofiDif^ > slsh=datafcfc3o fc^cU0 6O 
Jg^fc, H5©#&IML RsS (1) TftSoftUt^ 

lite, g^:tf^7XT>r^x6©^so7V^Ay>rx 

30 [0 0 8 5] 06J:D^ K = 2, slsh= (da 

ta+ 1 2 s) /z t-rntf, yi%-mitmmt>m±T**> 

St. lllf-^©M^l, 2-^253, 254 tV^ 

ofco^2 5 5\cmibx^mmm<om^xh. 
[0086] Hifc^reMrasa3 oA^m^^n 

S2^Hii^f ? -^2 3icgo"t. UlRtyyy^*ffl 
40 v^twh*^\ H3f^trc^2(Dpgsj^© rjigitj © 

^rfflfb^M^lfe^ii^ 5 0 WTfci¥« A S c £ £ 

5g2 0PrMjS© r^itj (D&mttmtimxz 

t>*>s Utt^ffislsh^iaftx-^dataOISimilcljSU 
* T> 
data^slsh< (1 2 8 + data) /2 
(1 2 8+data) /2<slsh<data - (6) 



(10) 



m^3 36039 1 



17 



18 



[0 0 8 7] mtm 1 ©HgjS© r K v h£j«3i 

nj ©i»*mrrsM*t>fT?fc. c©i»©*tfk 
snsctATO^nfco nras (i) ©K**t< 

jffSU^Hftfcftofc, datattfik 1. 2^2 5 3, 2 10 

soraBtfiwicAJff-e* k = i 6tt«3aT^fco 

[0 0 8 8] 07tCli, TO-ffifk^HA^lCOK&S 

fee 

[oo8 9] iiaEWoii»«rass©s5St#v^jiiis^ 

© rmi*j ©j8^#o£ft5§&©g&L£iMi^ 
(1) ©K©<gtf2, s, ooto^^iiia^^nr 

m 1 ©BSIffi^© h£$©3IE©##©£fr 

^-ffi^^o^ja^T^^jfietfc rsfifjfiEtt 

5C*©S3AUv^WFfiBi^#^n5«^a&0. 
±MKfi"Ctt* K= 1 6gS©5fifilS%ffl^fc*&tt:g 30 

©xys?^a»)3W«n5ig*i:4*^ cnt>®« 

©fi^aWK:«fcoTtti-5)'li:#ffl&t>©i:fi:So 
[0 0 9 0] H7-etis Biif-*2 0 0«<0 

$fc£2 5 5©«^©«iUI?^tf*l 2 8fcbfctf, 

2 pggBfiS fc r ffif btt MOTS U ^§£© b t v Hi 
fi, H©<fc5fcffi5£bTfc;*:ig*<fcSo L»T, 
*HffiflW©«attv^ffilft^^S3 2Tt, 
0*fctt2 5 5©«^li:tt, U*tH»*H©J:3K:RS 
bT£>£V\> 40 

[0091] c:©*?^ ^i^wc^n^ zmmm 
if-^2oo^it^»^ tfraa^RiHi 

ft2«nn«r-^2 3 0K:«S«ti^«i:fctfc:. * 

©-«kirafc:ffiffl-r*znjtffcuttHi*. ^maraa 
x-^2oo©pgisfii^g^t, mneft^c (e) ©iea 



[0 0 9 2] bfrfc, *Has»!lk:J:n{f. &3 (l) © 
5£»K©KJ£©tttffcJ;'K BrB©«ftt* t» o ftr«ffc 

[0 0 9 3] fcfc, 06. EUfc^bfcffiiEx-^tt. 
03 (a) t^tfcKUffiiSa^hy^X^fflV^TK 

Mffi»trcig^©flRi-e«5o r^i^hu^x^ 

[0 0 9 4] *%Wfcffi*ffilfc©ttJg 
*«Wfcra«te, IIMx-* 2 0 0©mtt(CJSC 
Ts r^bti,MB*£{t:S-£3t>©i:bT«\ !*H¥ 
4- 1 5 4 3 7 0#&?fi© rs^^S^MS^llIM^ 

A^ofco b^u c©#ffi«, 
©/ >r x© MJ£± i fcv ^t. rjiisigjtx- £ # 

ct^t, *^fcliESJt©>3fRilc:Lti/^fil%agft*«& 
5t>©T*2&D, mi, S2©raffij£©3»8MfiS^ 

feffiltOV^Ttt, WW 4- 1 5 4 3 7 0*§&f8£#8g 

[ 0 0 9 5 ] 0 1 2 14, 0 2 EgVr*£E©M««yig 
H3 0£ffll^T\ 03 KTfitWMmi 00£ bfc*§£© 
tfJAfflj^-rHTasS. 01 4-eiHIHi:4ofc, F-yf 
^©iffi^ 2 03b^©15lttc<J:5ta 

m 3o©+*ffl©«**©ra»s^ «fc«HHLr 

^£©tffrfr5 0 
[0 0 9 6] C©<t-5fc, #£EK«fctl(f. SI. S2 
©pgS^C%SSlWK:fi¥i*T#5C^A^SSS«nfco 

l, »2©B!jMi*IWzft«e:i:fc«BT*fe. 

[0 0 9 7] IPL f V H ig g ^fg©ffi©Wffiffl 

a (l) tcSo*trfi|{kL#^iS©^^?ToTi,^o 

«k b t vMI©IB££?t 5 <fc 9 t T J: Ji\ 
[0 0 9 8] 08ttt, §31 tt V^jIBBt^a3 2 ©ftfi 

[0 0 9 9] *m&M<DmMV2\,m%uZ^$k3 2ti, 

ae®^©^PiPiS^r-^ 2 0 0t LTX^i^n^x 
-#data [i, j] ts-^t, w^n^an 

[0 100] 



0 ^data(i.j) <128-Ll^e>tfslsh(i, j)=data(i, j)+Ll 
128-Ll<data(i,j) ^128+L2^?>tfslsh(i, j)=128 
128+L2<data(i.j) ^255 &Bt£slsh(i, j)=data(i. j)-L2 ■•■ (7) 

CCtCfel/^T, LI. L2 — 6 4©3fi^ftffi-PJ:^ 50 *^ 8-1 6«Wi:llt^5 0 



J&fc, LI 



(11) ^3 3 6 0 3 9 1 

19 20 

L2 ii^i;<i£&£LTfcj:v\, ^mrnvmsiz. da * co i 0 8] i ,*^mmj?*m(Dm&®m*& Ltc&mm 

tafiltfl 2 8fuf£©*§£^&> aS (6) T'^bfc fflfcfcttSMbtl/MHtft^SS 2 fi, Jgilfcx-* 

data<128 ©B#fc&data<slsh<(128+data)/2 frfcZlffifbLt l/MI^l&Tf &fc*6£. MIBbfcaS 

data>128 ©B#£tt(128+data)/2£slsh£data (1) 0&5%fcW%*<D&8tf7 5 £5\Z&f$.LTt>& 

cfc^U^i, 82©raBj&Wfca»K:&S© !6H«**6^i;»«*7 ! —y/l/rtK:EiitT**, * 

tt. data#0£fcl±2 5 5 5521©ffl ( 0*5ci:tf2 5 5 n£#HTr§ <fc 5£^fi£bTfc«J:V\ 

^SfctO ©«£Tfc£o tfttfoT, £rf-*W$V [0 1 0 91 01 1 Kit. «Sb£l>«&£#©3 2 

aS (6) *fflSfcSn3&gttft<* data*^0*fett2 £\ ROM*MV^T«lJ*bftR(tffll^«tlT^S. R 

5 5 3&2©0©if££aS (6) *flRfc2tlfttf&V. 10 OMO7 KU^U A 0 - A 7 K 8 If 7 MMf-^ 

[oioi] tfctfoT. rfsffct^i^*, tuteas *A*rrs£x *ft£#jsbfc8ify h©^i<tb^ 
fe«fctfm2CDiaH^*iSfi*b, tGran%tt0i finite 

&#fcrffiftiH*£$scfctfT?#So [o 1 1 o] &2S«S0S©*£«* SJSbStHIS 

[0102] m&fciz. «tb#^«ffi¥a3 2 0« ^S3 2^<toT^^n/cz:{i{t:Lt^c, 

[0103] nftfflioajatti/^fiii8:^®3 2tnt a, ism^-*^ 3Vtfa-*5T»^fc#i!rictt 

j^ij{ix--^2ooo^iifiitcjsc. umitLz^mz mtLrcT-zomsfc, m^&wimw- m<t\c&o 

»c»"PJ44<. IMWKiiK-rSo C©«fc3fcLT ^©^yfi^<*-ytf£CTb£5Cfcfffc3©*R& 

B^ttWfcH«fc*l*±^2©|ffljHjSJ*lSfi* 20 ZrMzftS&OT'&Zo bfctfot, HCiStex-* 

[0104] mi ok&. mmvz^mmm^m noi^^v^y^x^D^^M^iic 
3 2©*&fc»j©£M3ff^sftT^So nffi^oaa 

l#^^#^3 2^ iassssB©*^ *#src© [oiii] sfc* 9>^Ay-rx*<tinbftis«, t 

w«t-rsut^fl«Hift»ff^*< j^tcj&ssnT ttMiitfas (6) T^bft&Hfrsti^ftTbssc: 

*r*fe5, @{fx-#2 0 0©b£l/Miltf^Ijg bf l/MH©JB^*H&S (6) ©^ffi 

£fU j®«T-^2 0 0^ig»fifg«fflffl©05fi2I©fil£ [0 112] btvHiTtt£<. HCiMx-£{U 

&ofcn#£, ^ibtiMisrfuieas (e) *m&?z> tcy-YX^jtabTts ra«©«i*^»6ns B 

iM^t^^aM^ntv^o 30 [o 1 1 3] ffio^ffiffg 

[0105] ffd^tf. ho^io^ti^uy^ *mmmttemmm\cmj£-£ftz>&(DT*&%: 

mmvit. ^tggP©Mjxb fc£K^ h^KfcA/Hattl <. *^©M©«HrtTM©ro*SiTOET* 

KStsfctifc^. *©£&. m ©HHjW&firs* [0114] mm. mmnmmr^ mmi&T-ftf 

t^MffiRfiSP©*** *%^t«J:?)J&#b^5frst> 0 7?S, 2 5 5 Tli:§5<t 9 ftlfif-^ 1^51^ 

©T?S5 0 *Wt^0lttWbte^ SWfc^-^tfO-eH, 2 55 

[0 1 06] ft*, S«aj*j81I©«ftefcj£l^ cnt -efit&SiSfc* Efix- 

tffiK<fc5£E$bTfc<fcl,\> [0 115] Sfc, JSMR-r-^tfA-B (A>B) © 

[0 107] £©£?£, *^©gjgbf 40 ISffi©^ C(OWM&t—** a ^rcti b 

©3 2tt, ^©HftfflAMKJSliT. &£&l§niift& (a>b) t^iftf s*g^fct±, ^i©^»J©as 

slsh(i.j)=(data(i,j)*(K-l)+(a+b)/2)/K - (1) ' 

fcSfcU aS (2) * 

dataC(i.j) >slsh(i,j) £5t£, resultU. j)=a 

data C(i, j) <slsh(i,j) resultCi, j)=b - (2) ' 

m^sa©m*nrffi«fi3b^a*7 s -^©«ffli: [o 1 1 6] c©*§^ as (6) ©b#^fins^©fc 

*f?<£fcoT^Si§£K:ta\ A£a, Bfcbtf-Sb 50 a6©£#Sti, m= (a + b)/2ttt, 



(12) 



131*3 3 6 0 3 9 1 



21 



22 



data< m <DBf £ l£ dat a^ s 1 sh ^ (m+dat a) /2 
dat.a>nKDBt£t£ (m+data)/2^slsh^data 

[o 1 1 73 flnemMTtt. ^ksb®«t-* 

200^ WMtttffi*fflii^T*|jE-r*«^*«lli:i:?) 
Co l l 83 Hi 8fc«\ TOflR!»'J^*J8i*;fciM 

[0 1193 *$mm\c*s^T. ^M*SIE¥&3 4&, 
x-**fIE¥IS3 8 13Mfffi#&4 4 fc. KMIM 

[0 1 2 03 OTEKSIW^^ 4tt. i&iEfcS (3) 

M#f£4 6O&BiS£k:#jSbfc7Kl';*fc*0ffi*« 

f^ty^^^^nrv^o com ^Mf2^¥IS4 
w*oB*©-ttfow^Ji*»*i&»eitsnTii^ 20 [0 



(8) 



[0 12 13 T-**E#a3 8tt, £§i!f|P [i. 
j ] ©£HiMH*7 s --*data ( i , j ) #A2lStl* 

^o^gii^p [i, j] j&®<D-mt&&(Dmm 

C©¥^ll*aglill60^KiBiS»r-^data 
( i , j ) £&n*-> CtlfcfiflM&x— #data c ( i , 
j) tUTrtfffc#a3 6^*ttti*«o 
[0 1 2 23 ft©, cnj^O*«tt, fjlS^l^»J 

[0 1 2 33 COJ:3S:¥^Ma/hffi*Ml/^«^ 
[0 12 4] 

[0 1 2 53 S&fc. *%WK:*titf, Lti/HiSS5£# 



[0 1 2 63 £ Lf^fiI&£#Igtf 

[02] 01 tc^-rnftfflss/x-rAtcfflv^nsii® 

[0 33 *Wlflf!-Pffl^6n*ltiWI*vMJ^x©R 
[0 4] mrttfURS^MS^ftlcffiffib^jraift 

[0 6] *ffiHOSB l UttMT, TO-ttflJIiWHO 

[0 7 3 ¥^r«ftRsy«fc 0 ta*r«bu*^ffi 

[083 *«Wfcffl^6ti6Ltl^«IK#a©fl!lO* 



[093 *^tffli/^nsutt^^gofte©n 



30 [01 03 *Wft\m^ft%\sZ^feWLfe^WL<0&<0 

[0113 *«wfcffl^6n*L*i^«fts#a*^"- 
[01 2] *^woii«i«LS^s*fflv>Tf#sns-ffi 
[01 33 01 2, 01 4k:*T:ifc{fciS«*&5fcfc 
[01 43 f«©KMi«ffifcj;»)*&ftfc. riSfb^ 

40 [015] *%W©®«5raSH*ffi*3iA,^i®«ftlS 
[01 63 01 5©^XrAOffi©Hfi|^I©i£^0T^ 
[01 73 01 5 ^^>Xf AtOi^IM^itfe 

[01 83 mmw®7 : -z<Di%iEK¥i%mmm'mz 
30 m&wmm. 

50 3 2 LtVMI&£¥8 



23 



3 4 KSffiIE¥S 

3 6 ~m<t*m 

3 8 x-**fiE¥j£ 



(13) 



* 4 0 g£ 

42 &WLmmm^® 

* 2 0 0 ^TOftx-* 



24 



ftflF3 3 6 0 3 9 1 



[01] 



[(32] 





200 


30 
\ 


230 


20 

\ 




1 




1 . 













[03] 
to) 

* 3 I 

2 3 2! 



tb) 

* 2 I 
I 2 i 
I 

(C) 

X 7 5 
3 6 7 5 3 
13 5 3 1 




10 



30 



data ( i, j) 



-32 



/34 



slshU.j) 



4°S 



resulTU.j) 



doto_c ( i , j ) 



totaLenrti.j) 



230 



2>^^jr^^20 



[05] 



[08] 



& 


8 ~ 




































8~ 

CVJ 32 


























k 








I * 


















3 -64 























































64 96 128 I6D 192 22* 2S€ 
#.Ai^?'7 200«TSm4ttDATAJ 



[011] 



/ 




AO 


00 




\ 








Al 


01 












A2 


02 












A3 


D3 










A4 


04 












A6 


D5 










A6 


08 








\ 




A7 


or 




/ 





slsh 




128-L [23 128 

DATA (200) 



[0 9] 




128 

DATA (200) 



(14) 



&fF3 3 6 0 3 9 1 



UK tt8 



[06] 



[073 








256. 
224- 








Stth«i28 




tQ2 










M 


160- 


StaH-OATA S5H2BA 




128 < 


SI«h-4Dttiaz7+[2SK 






SUh-OATA 


i 


96- 






64. 
3?. 



52 64 96 128 ISO 192 224 256 



II 0] 




64 96 128 ISO 192 224 

m ?2oo °>mm data > 



SI sh- DATA 

SI»h-(CATA-»-[28) /2 

Sl8h-(DATA»T+l2e>/8 



192 
128 
64 
0 



II 3] 



DATA (200) 




Host Compu ter 



-wl2(IO> 



— Printw 



22(20) 



7-7 
.Aft £p 



24 



30 



230 



26 



BEST AVAILABLE COPY 



(15) 



$#1*3 3 6 0 3 9 1 



II 2] 





[HI 6] 



I — Host Computer 



~I4 



—200 ,- 



AS 



30^ 230 



J2 (10) 

-16a 
18 



7") >9 



-22 (20) 



BEST AVAILABLE COPY 



(16) 



^3 3 603 9 1 



Sconner- 



50(10) 



52 200 30 



230 



Host Computer 



54 



60 



[01 8] 



10 



,30 



data { i ,j ) 

1 .--34 



36, 



slsh(i,j) 



2 



res ultC f, j ) 



dota_c(i,j > 



— 230 



7U> h^— V?OgS# 

(58)ittUfc^(Int.Cl.\ DB£) 
H04N 1/40 - 1/409 
H04N 1/46 
H04N 1/60 



